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(57)Abstract: 

PURPOSE* To enable characteristics inspection of waters to 
conduct with the same probe card, and exclude direct contact of a 
probe with a bump, by connecting a pad for inspection with a bump 
pad formed on a semiconductor substratum by using a metal film. 
CONSTITUTION: As the structure of a flip chip IC, a pad 9 for 
inspection connected with a bump 8 on which a solder bump 5 is 
formed is installed. The pad 9 for inspection is connected with the 
bump pad 8 formed on a semiconductor substratum 1 by using a 
metal film 3, which is formed by sequentially sputtering, e.g. chrome, 
copper and gold. The metal film 3 improves the adhesion between 
an electrode 2 and the bump, and prevents mutual diffusion. Instead 
of the metal film, aluminum and aluminum alloy, e.g. AHSi alloy and 
Al-Si-Cu alloy may be used. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The flip chip IC which connects the bump pad and checking pad which were formed on the semi- 
conductor base by the metal membrane, and changes. 

[Claim 2] The flip chip IC according to claim 1 characterized by being the multilayers to which said metal membrane 
changes from chromium, copper, and gold. 

[Claim 3] The flip chip IC according to claim 1 characterized by said metal membrane being aluminum or an 
aluminum alloy. 

[Claim 4] On a semi-conductor base, the wafer which it comes to cover by the wafer protective coat except for an 
electrode is prepared, and said electrode is removed on it. By the 1st protective coat A wrap process, Said 
electrode, a bump pad formation field, and the process that forms the meantime by the metal membrane, The 
patterning process of the 2nd protective coat which forms a bump pad to a checking pad and said bump pad 
formation field on said electrode, The process which carries out pattern NINGU of the resist film except for said 
bump pad, The manufacture approach of a flip chip IC which consists of the process which forms a solder layer, the 
lift-off process at which said resist film is exfoliated, a solder layer is prepared in said bump pad, and a checking pad 
is exposed, and the wetback process which heats the solder layer on said bump pad, and is made into a spherical 
bump. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[industrial Application] This invention relates to the flip ohip IG and its manufacture approach of the |Mn which 
[0002] technical technical problem how the packaging density of the 

base 1 and on tt a flip ch^lct^es out the laminating of a layer insulation layer, a surface prot ect.ve layer and 
Se me^membrane (BL M P fi lm) 3. exposes a part of metal membrane 3, forms tine e.ectrode pads 4a and 4b, and 

aMMs flip chip IC is carried out so that a bump's 5 location may be in agreement Since a flip ch.p IC does not use 
£K££ ^connection with a printed wiring substrate, it is very advantageous to raising packaging density. 
r0004l Furthermore many bumps need to be formed in each IC with large-scale-.z.ng of IC recently, n order to nil 
tiToeman the configuration which removes a .ocation is devised from the conf,gurat,on which newly forms a 
decode in the location pulled out with a lead from the electrode currently formed in the wafer of the , usual IC or 
Z array 5 an electrode These are called below electrode pad 4a area-ized ,n the former, and e.ectrode pad 4b 

So chip IC and ^needed to *£*** and inspect [ as opposed to / at least / the wafer after a wafer ^essm 

It ] to the elec^ode. and needed to ****** and inspect by the bump also to the wafe 

proems Although inspected in inspection of this conventional flip chip IC by ******(.ng) by the bump who 

cf the configuration of the bump by ****** at this time ,s also a big 
[0006] For example, if a probe 6 is directly contacted by the bump 5 as shown ,n dra__ng_4 . destruction 5a will be 

S^M^IiSr^Si which are ca.led the probe card 7 as shown, for example in d«5 as a fixU.re 
K inVpe^ *S«^ing) to an electrode. This prepares opening in the substrate made of resin, and makes the 
Trobe needSe which consists of the conductor it is [ the periphery of this is 
different thing for every IC wafer of the object which inspects the number and the location at a t.p of th.s probe 

the above-mentioned flip chip IC. since at .east two inspection was conducted, two kinds of probe cards 
were needed. 

[p°rob?em(s) to be Solved by the Invention] Then, the technical problem of this invention is offering the 
Lndtslnufacture approach of aflip chip IC of the structure being able to £ 

probe's not being contacted by the bump in the characterise inspection of the wafer after a wafer processing 
process, and the characteristic inspection of the wafer after bump formation. 

for Solvin* the Problem] In order to solve this technical problem, in invention concerning claim 1 , it 
consTdeSo flip chip .C which connects the bump pad and checking pad which were formed 

on the semi-conductor base by the metal membrane, and changes. ^rm-riins to claim 1 

[001 1] In invention concerning claim 2, it considered as the configuration of the flip chip IC accord ng to claim 
characterized by being the multilayers to which a metal membrane changes from chromium, copper, and gold 
mTnZe^onZoenune Calm 3. it considered as the configuration of the fl.p chip IC according to claim 1 
characterized by a metal membrane being aluminum or an aluminum alloy. . .. . exce _ t for 

bump pad formation field on an electrode. The process which carries out pattern NINGL I of the _res st ™ ex cept 

consists o! a lift-o7p P ocess at which a checking pad is exposed, and a wetback process wh.ch heats the solder 
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layer on a bump pad and is made into a spherical bump. 
[0014] 

[Function] In invention of claim 1, a needle is stood and inspected to a checking pad. 

[001 5] In invention of claim 2, a means to connect the meantime with an inspection pad at formation and 

coincidence of a metal membrane required for a bump pad is formed. 

[001 6] In invention of claim 3, the metal membrane was used as aluminum or an aluminum alloy, and it mitigated that 
a checking pad corroded in the case of lift off. 

[0017] In invention of claim 4, the wafer which comes to cover a semi-conductor base top by the wafer protective 
coat except for an electrode is prepared, and it covers by the 1st protective coat except for said electrode on it. An 
electrode and a bump pad formation field, Patterning of the 2nd protective coat which forms the meantime by the 
metal membrane and forms a bump pad to a checking pad and a bump pad formation field on an electrode is carried 
out. A solder layer is formed, the resist film is exfoliated, a solder layer is prepared in a bump pad, pattern NINGU of 
the resist film is carried out except for a bump pad, a checking pad is exposed and lift off is carried out, and the 
solder layer on a bump pad is heated and it considers as a spherical bump. 
[0018] 

[Example] Hereafter, with reference to drawing 1 thru/or drawing 2 , the flip chip IC and its manufacture approach 
of this invention are explained. Drawing 1 and drawing 2 are what showed the manufacture approach of the flip chip 
IC of this invention with the sectional side elevation of the wafer of each process. The wafer after wafer processing 
and (b) (a) The wafer after 1st protective coat pattern NINGU, The wafer after metal membrane (BLM film) covering 
and (d) (c) The wafer after the 2nd protective coat covering, For the wafer after thick-film resist pattern NINGU, 
and (f), the wafer after the solder stratification and (g) are [ (e) / the wafer behind the wetback of a solder layer and 
(i of the wafer after solder layer patterning and (h)) ] the wafers under probe inspection. 

[0019] As structure of the flip chip IC of example 1 this invention, as shown in drawing 2 (h), the checking pad 9 
connected with the bump pad 8 with which the solder bump 5 was formed is formed. 

[0020] Consequently, if it inspects by contacting this checking pad 9 in a probe 6 in probe inspection of the flip chip 
IC after solder bump 5 formation as shown in (i), since a bump 5 will not be contacted, destroying a bump 5 is 
avoided. Moreover, since the location of this checking pad 9 is the same location as the electrode 2 of a wafer, the 
probe card used for the inspection after bump formation can use the same thing as what was used by inspection of 
a wafer. 

[0021] The manufacture approach of an example 2, next the flip chip IC of this invention is explained. First, the IC 
formative layer 10 and the electrode 2 which consists of aluminum etc. on it are formed in the semi-conductor base 
1 which consists of a silicon chip as shown in (a), and the wafer with which wafer protective coats, such as still 
thinner polyimide on it were given is prepared at it. A probe is applied by the electrode 2 and, as for this wafer, a 
characteristic inspection is made. 

[0022] Subsequently, except for the part of an electrode 2, pattern NINGU of the 1 st protective coat 1 1 , such as 
polyimide, is carried out, and as shown in (b), it becomes the whole surface. 

[0023] Subsequently, it crosses to the field 12 in which an electrode 2 and a bump pad are formed, and a metal 
membrane (BLM film) 3 is formed. This metal membrane 3 carries out sputtering of chromium, copper, and the gold 
one by one, and forms them. This metal membrane 3 is called nothing and the BLM film (Ball Limitting Metal) in the 
operation which the adhesion between an electrode 2 and the bump who mentions later is raised, and prevents 
mutual diffusion. Consequently, a wafer as shown in (c) is obtained. 

[0024] It can replace with this metal membrane, aluminum, an aluminum alloy, for example, an aluminum-Si system 
alloy, and the alloy of an aluminum-Si-Cu system can also be used, and there is effectiveness which raises 
corrosion-proof nature in the lift off performed at a next process in that case. 

[0025] Subsequently, except for the part of an electrode 2, and the bump pad formation field 12, pattern NINGU of 
the 2nd protective coat 1 3 which consists of polyimide etc. is carried out on the whole surface, and the bump pad 8 
is formed in the location of an electrode 2 in the location of the checking pad 9 and the bump pad formation field 1 2. 

[0026] Subsequently, except for the circumference of the bump pad 8, pattern NINGU of the thick-film resist 14 is 
carried out. Consequently, a wafer as shown in (e) is obtained. 

[0027] Subsequently, solder is vapor-deposited and the solder layer 15 is formed. Consequently, a wafer like (f) is 
obtained. 

[0028] Subsequently, except for the circumference of the bump pad 8, the solder layer 1 5 on the resist film and the 
resist film is exfoliated. Consequently, the wafer with which the solder layer was left behind only on the bump pad 8 
as shown in (g) is obtained. 

[0029] Subsequently, if this wafer is put into a heating furnace, and is heated and a solder layer is fused, as shown 
in (h), a solder layer will be rounded off spherically. This is usually called a wet back process. 

[0030] Subsequently, in the inspection process (i) of the wafer with which the bump was formed, the probe (needle) 
6 of a probe card is ####**(ed) to the checking pad 9, and the property of this wafer is inspected. 
[0031] This invention can be carried out in the manufacture approach of the flip chip IC of this invention, without 
also changing the mask which it is only carrying out opening and uses the checking pad 9 for other processes in the 
pattern NINGU process (d) of the 2nd protective coat. Therefore, it compares with the conventional approach and 
there is also no factor of a cost rise. 

[0032] Although one example explained a flip chip IC and its manufacture approach in the example of this invention, 
respectively, naturally the ingredient to be used and a production process can be chosen and carried out in the 
range which does not deviate from the pneuma of this invention. 
[0033] 

[Effect of the Invention] If a checking pad is contacted in a probe in probe inspection of the flip chip IC after solder 
bump formation according to this invention and it inspects so that clearly from the above explanation, since a bump 
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"will not be contacted, destroying a bump is avoided. 

[0034] Moreover, since this checking pad is the same location as the electrode in front of a bump formation 
process, the probe card used for the inspection after bump formation can use as it is what was used in wafer 
inspection. 



[Translation done.] 



http://wv^4jpdl.ncipi.gojp/cgi~bin/tran - web_cgi_ejje 



2005/02/09 



1/1 ^— v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is what showed the manufacture approach of the flip chip IC of this invention with the sectional side 
elevation of the wafer of each process, and, for (a), the wafer after wafer processing and (b) are [the wafer after 
metal membrane (BLM film) covering and (d of the wafer after 1st protective coat pattern NINGU and (c)) ] the 
wafers after the 2nd protective coat covering. 

[Drawing 2] It is what showed the manufacture approach of the flip chip IC of this invention with the sectional side 
elevation of the wafer of each process, and, for the wafer after thick-film resist pattern NINGU, and (f), the wafers 
after the solder stratification (g) are [ (e) / the wafer behind the wetback of a solder layer and (i of the wafer after 
solder layer patterning and (h)) ] wafers under probe inspection. 
[Drawing 3] The perspective view of the usual flip chip IC. 

[Drawing 4] The sectional side elevation of the conventional flip chip IC under inspection. 
[Drawing 5] The perspective view of the probe card used for inspection of a flip chip IC. 
[Description of Notations] 

1 Semi-conductor Base 

2 Electrode 

3 Metal Membrane (BLM Film) 
4a The area-ized electrode pad 
4b The rearranged electrode pad 

5 Bump 

5a Destruction 

6 Probe (Needle) 

7 Probe Card 

8 Bump Pad 

9 Checking Pad 

10 IC Formative Layer 

1 1 1 st Protective Layer 

12 Bump Pad Formation Field 

13 2nd Protective Coat 

14 Thick-Film Resist 

15 Solder Layer 
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